Abstract. We notice that nearby galaxies having high negative peculiar velocities are distributed over the sky very inhomogeneously. A part of this anisotropy is caused by the "Local Velocity Anomaly", i.e. by the bulk motion of nearby galaxies away from the Local Void. But a half of the fast-flying objects reside within a small region [RA = 11.5 h − 13.0 h , Dec. = +20
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• − +40 • ], known as the Coma I cloud. According to , this complex contains 8 groups, 5 triplets, 10 pairs and 83 single galaxies with the total mass of 4.7 · 10 13 M ⊙ . We use 122 galaxies in the Coma I region with known distances and radial velocities V LG < 3000 km/s to draw the Hubble relation for them. The Hubble diagram shows a Z-shape effect of infall with an amplitude of +200 km/s on the nearby side and −700 km/s on the back side. This phenomena can be understood as the galaxy infall towards a dark attractor with the mass of ∼ 2 · 10 14 M ⊙ situated at a distance of 15 Mpc from us. The existence of large void between the Coma and Virgo clusters affects probably the Hubble flow around the Coma I also.
Introduction
Peculiar motions of galaxies relative to the uniform Hubble expansion can be divided into two types: 1) the virial (thermal) motion in groups and clusters, and 2) coherent flows (or "Gulf Streams") triggered by the continuing formation of the large-scale structure of the universe. In the first case the galaxies " forget" their initial conditions. Characteristic amplitudes of the virial motions amount to ∼ (70−700) km/s at the typical sizes of virial regions amounting to ∼ (0.3 − 3) Mpc. In the second case, the flow amplitudes can be also large, reaching ∼ 700 km/s (an example -the motion of the Local Volume relative to the cosmic microwave background, CMB, with the velocity of 630 km/s (Kogut et al. 1993) ). It is assumed that linear scales of the flows range from ∼ 10 to ∼ 200 Mpc.
In a simplified view, the cosmic currents appear as a radial infall of galaxies towards local attractors, or as radial motions outward from the centers of cosmic voids.
If the virial motions in groups and especially in clusters are easily measurable even at large distances, the cosmic flows are still mostly unstudied. The main reason is the scarcity of available database on galaxy distances.
According to Tonry et al. (2000) , our Local Group and its wider vicinities are moving to the nearest Virgo cluster with a velocity of ∼ 180 km/s, and to a more distant and more massive Great Attractor in the Hydra-Centaurus with a velocity of ∼ 400 km/s. Some authors (Scaramella et al. 1995) explain the observed motion of the Local Volume relative to the CMB by the gravitational influence of the supercluster of galaxies, called the Shapley Concentration, located at a distance of 200 Mpc from us.
Based on much more numerous data on individual distances to nearby galaxies, Tully at al. (2008) have divided the global motion of the Local Volume into three approximately orthogonal components: the infall towards the Virgo Cluster with a velocity of 185 km/s, a recession from the expanding Local Void with 260 km/s, and a motion towards the Centaurus cluster with a velocity of 455 km/s.
According to the results of N-body simulations of the evolution of large-scale structure (Klypin et al. 2003 , Schaap 2007 , the pattern of collective galaxy motions on the scales of 10-100 Mpc can look much more intricate. Beyond the boundaries of virialized groups and clusters, in the regions of low density (occupying more than 90% of the universe's volume), the characteristic kinematic pattern appears as the motion of galaxies from voids towards walls and filaments, embordering them, and as flows along the filaments to large concentrations of mass, i.e. towards the clusters. According to the results of modeling, the amplitude of such local bulk motions can reach up to several hundred km/s (see Figs. 5-7 in Klypin et al. 2003) .
The data on radial velocities and distances of galaxies in the vicinity of the closest groups and clusters: the Local Group, M81 group, Centaurus A group, Virgo cluster, Fornax/Eridanus cluster reveal the presence of the expected infall zones around them (Karachentsev et al. 2007a , Karachentsev & Nasonova 2010 , Nasonova et al. 2011 ).
Unfortunately, the study of collective galaxy motions in the low density regions is not yet supported by a sufficient amount of observational data. Only the nearest volume around us contains a reasonable number of galaxies with measured distances in order to get the initial idea on the "Gulf Streams", associated with the walls and filaments of the large-scale structure. In our paper we attempt to assess the observational capabilities in this aspect.
2. Local (V LG < 600 km/s) galaxies with high negative peculiar velocities Back in the 1980s, it was noted that nearby galaxies with large negative peculiar radial velocities are distributed in the sky extremely inhomogeneously. Except for the central region of the Virgo cluster, negative velocities, V pec = V LG − H 0 · D < −300 km/s, occur mainly in the region of the Gemini-Cancer-Leo constellations. This phenomenon has been called the "Local Velocity Anomaly" ≡ LVA (de Vaucouleurs & Bollinger 1979 , de Vaucouleurs & Peters 1985 , Giraud 1990 , Hun & Mould 1990 . The most plausible explanation for this phenomenon was proposed by Tully et al. (1992 Tully et al. ( , 2008 , under which the Local Cloud (Sheet) is receding away from the Local Void, thus approaching the neighboring clouds in the Leo and Cancer with a relative velocity of ∼ 300 km/s. As a result, such galaxies as UGC3755, DDO47, KK65, D634-03, located at a distance of 7 − 9 Mpc, possess radial velocities relative to the LG of less than 200 km/s. Note that distances to these galaxies were measured with high accuracy based on the Tip of Red Giant Branch (TRGB) method with the Hubble Space Telescope (HST).
Continuing to measure distances to nearby galaxies by the TRGB method at the HST, Karachentsev et al. (2006) drew attention to other cases of galaxies with large negative peculiar velocities: IC779, KK127, NGC4150, UGC7321. These galaxies are concentrated in a small region of the sky around 12 h 10 m + 30
• , where a scattered group Coma I is located.
The most representative sample of nearby galaxies to date, the Catalog of Neighboring Galaxies (Karachentsev et al. 2004) , contains 450 galaxies with distance estimates within 10 Mpc from us. If the individual distance to a galaxy was unknown, it was included in the Local Volume sample based on the value of its corrected radial velocity V LG < 550 km/s. The second, expanded version of this catalog (Karachentsev, 2012, in preparation) contains about 770 galaxies with D ≤ 10 Mpc or V LG < 600 km/s. Thirty-six galaxies with the velocities of V LG < 600 km/s, but having the distance estimates exceeding 12 Mpc made it into this sample too. At the Hubble parameter H 0 = 73 km/s/Mpc, these galaxies have peculiar radial velocities of V pec < −276 km/s. Their list is presented in Table 1 . For the obvious reason it does not include the galaxies in the virial zone with the radius of 6
• around the center of the Virgo cluster. The columns of Table 1 contain: (1) galaxy name, (2) its equatorial coordinates, (3) morphological type on de Vaucouleurs scale; (4) radial velocity relative to the centroid of the Local Group; (5) distance estimate in Mpc; (6) the method used for distance measurement ("tf"-based on the Tully-Fisher relation with the parameters from Tully et al. (2008) , "sbf" -based on the surface brightness fluctuations from Tonry et al. (2001) , "bs" -based on the luminosity of the brightest stars); (7) apparent Bband magnitude; (8) doubled amplitude of rotation in km/s; (9) peculiar radial velocity V LG − 73 · D in km/s; (10) comments on probable galaxy membership in certain groups. Most data on magnitudes and rotational velocities are taken from NED and HyperLEDA databases and supplemented with Courtois et al. (2009 Courtois et al. ( , 2011 and Cannon et al. (2011) . Figure 1 shows the distribution of 8811 galaxies in the sky in equatorial coordinates with radial velocities V LG < 3000 km/s at the galactic latitudes | b |> 15
• . The gray ragged strip indicates the zone of strong galactic absorption according to Schlegel et al. (1998) . The figure clearly shows the filamentary structure of the Local Supercluster and its immediate environs. The red circles mark 36 galaxies from Table 1 with large negative V pec . The distribution of the 36 marked galaxies is characterized by a significant clumpiness, as well as by the west-east asymmetry. A part of this asymmetry is caused by the LVA phenomenon, caused by the runaway of galaxies from a large volume of the Local Void centered approximately at [19.0
The median peculiar velocity of the "flyer" galaxies is 660 km/s. With a median distance of the galaxies amounting to 15.1 Mpc, a typical error of distance measurement using the Tully-Fisher method (about 20%) generates a characteristic error of peculiar velocity amounting to ∼ 220 km/s. Consequently, some galaxies could appear in Table 1 due to the distance measurement errors. Another reason could be the entry of galaxies in a group or a cluster with large virial velocities. Some cases like this are commented in the last column of Table 1 . In particular, the case of an E-galaxy NGC1400, belonging to the Eridanus group, was already discussed by Trentham et al. (2006) . Curiously, this list includes the galaxy UGC12713 = LOG506, which is included in the catalog of 513 most isolated objects of the Local Supercluster .
Exactly one half of the galaxies in Table 1 is concentrated within the region
• ], occupying only 1% of the total area of the sky. The probability of random formation of such a configuration is vanishingly small (∼ 10 −30 ). This subsystem of "flyers", designated in Table 1 as Coma I cloud, is characterized by the median distance of 16.2 Mpc and the median peculiar velocity of −740 km/s. A complex kinematic situation in this region, which lies on the equator of the Local Supercluster, deserves a more detailed examination.
The Coma I complex of galaxies
According to Tully (1988) in the region RA = [11.5 h , 13.
• ], outlined by a red contour in Fig. 1 , there is a group of galaxies "14-1", belonging to the Coma-Sculptor cloud. From 25 galaxies with known radial velocities Tully has determined the mean radial velocity of the group as +911 km/s and its total luminosity of L B = 1 · 10 11 L ⊙ . The virial radius of the group according to Tully is 0.34 Mpc, the dispersion of radial velocities σ v = 266 km/s and the ratio of virial mass to luminosity
At present, 206 galaxies are known in this region with radial velocities V LG < 3000 km/s. The distribution of these galaxies on the velocity scale is shown in Fig. 2 . The early-type galaxies with developed bulges (T < 3) are marked in gray. A small number of galaxies with radial velocities V LG > 1200 km/s catches one's eye. This is probably due to the presence of a large cosmic void between the Local Supercluster and the rich Coma cluster (+6900 km/s).
Some authors made a search for dwarf galaxies in the region of Coma I. Almost a half of this region has been inspected by Binggeli et al. (1990) on the specially exposed IIIaJ Palomar Schmidt plates, resulting in to the discovery of 34 dwarf galaxies. Trentham & Tully (2002) used the 8-m Subaru telescope to search for the dwarf population in Coma I in a narrow strip near NGC4274. In the area of 1.3 square degrees, they have detected about 30 dwarf member candidates of the Coma I group. Karachentsev et al. (2007b) found in the region RA = [11.5 h , 13.
• ] twenty-five dwarf galaxies of low surface brightness. Subsequent observations in the HI 21cm line (Huchtmeier et al. 2009 ) added several new dwarf members of the Coma I complex. About 12% of the studied region overlap with the zone of the blind HI survey (Kovac et al. 2009 ), where several new nearby gas-rich dwarfs were discovered. The SDSS survey contains a lot of valuable data about the galaxies in Coma I (Abazajian et al. 2009 ). Boselli & Gavazzi (2009) used the HI characteristics of the galaxies in this region to search for the effect of "HI-deficiency". collected the observational data on 10 800 galaxies in the Local Supercluster and its vicinity with V LG < 3500 km/s and | b |> 15
• . A new clustering algorithm was applied to this sample, which takes into account individual luminosities, radial velocities and mutual distances of galaxies. In contrast to the simple friend-of-friend percolation algorithm (Huchra & Geller 1982 , Crook er al. 2007 ), a new criterion isolates the galaxy systems with approximately the same characteristics both in close and distant volumes. In the examined region RA = [11.5 h , 13.
• ] eight groups , 5 triplets ) and 10 pairs of galaxies (Karachentsev & Makarov 2008) were isolated with a total of n v = 122 members. Apart from them, 83 galaxies have evaded the clustering, representing 41% of the total. The data on the group members, the members of triplets and pairs, and single galaxies are listed in Tables 2, 3 and 4, respectively. The columns of tables contain: (1) galaxy name, (2) its coordinates, (3) radial velocity relative to the LG, (4) morphological type, (5) the apparent K s -magnitude, (6,7) the distance to the galaxy, indicating the method of distance measurement: "cep" -from the luminosity of Cepheids, "rgb" -from the luminosity of the tip of red giant branch, "sbf"-from the surface brightness fluctuations , "tf" -by the Tully-Fisher method. The assumed typical errors of these methods are: 7% for "cep" and "rgb", 12% for "sbf", and 20% for "tf".
The distribution of 206 galaxies of different degrees of multiplicity is presented in equatorial coordinates in Fig. 3 . Early-type galaxies (T <3) are marked in gray. The members of the eight groups are indicated by squares, the members of triplets and pairs -by triangles, and single objects are shown by small circles. The larger symbols mark bright galaxies with m K < 8.0 m . Note that among 83 field galaxies there are only two early-type galaxies: CGCG186-009 and UGC7816, and objects of high luminosity are almost absent.
As we can see, there exists a mutual overlap of members of different systems in this sky region. However, this situation is absolutely expectable, since the region is located on the very equator of the Local Supercluster.
The summary of the main characteristics of the eight MK-groups, forming the Coma I complex is presented in Table 5 , its columns contain: (1) the name of the brightest galaxy of the group, (2) the number of members with measured radial velocities, (3) the mean radial velocity based on which the distance to the group was determined at H 0 = 73 km/s/Mpc, (4) radial velocity dispersion, (5) linear harmonic radius of the group in kpc, (6) the total luminosity of the group members in the K sband, (7.8) virial mass and virial mass ratio to the total K-luminosity, (9) the number of group members with measured distances, (10,11) the mean distance modulus of the group and its variance. In the lower rows of columns (5-8) we list the values of group parameters, not derived by the average velocity of the group, but from the average of individual distance moduli of the group members.
It follows from these data that the groups of galaxies have a typical linear size of ∼ 300 kpc and a rather low dispersion of radial velocities. Only one group, NGC4150, stands out by a very high virial mass-to-luminosity ratio, M V IR /L K = 830M ⊙ /L ⊙ . However, this value drops by a factor of 5 when the distance to the group is estimated directly, rather than by the mean radial velocity.
Most of the individual distance moduli for galaxies in this complex were measured from the Tully-Fisher relation with a typical error of ∼ 0.4 mag. The values of σ(DM) in the last column of Table 5 show that 7 out 8 groups may be regarded as real physical groups. Only in the case of group NGC4631 the applied clustering algorithm isolates a pseudo-group of galaxies with close radial velocities, but different distance estimates (subgroups around NGC4631, NGC4278 and NGC4414). Despite the small statistics, a good agreement between the distance estimates is as well observed in the pairs and triplets of galaxies (see Table 3 ).
Hubble flow in the Coma I complex
A group of galaxies around NGC 4150 looks like a "flock" heading towards us with an average velocity of −1002 km/s relative to the uniform Hubble expansion. Its angular distance from the center of the Virgo cluster is 17
• , what is smaller than the zerovelocity surface radius of the cluster, 23
• (Karachensev & Nasonova 2010). At the first sight, a high peculiar velocity of NGC4150 can be explained by its participation in the Virgocentric infall. However, the group is located at a distance of 16.3 Mpc from us, almost as far as the center of the Virgo cluster (16.8 Mpc). Therefore, the radial infall of the NGC4150 group toward the center of the cluster should not produce a significant component of the line-of-sight velocity. Consequently, there exists another reason of high peculiar velocity in this group as a whole. The distribution of 122 galaxies in the Coma I region by radial velocities and distance estimates is presented in Fig. 4 . Its upper and lower pannels show the same observational data but given in two different manner: in the linear scale and in a log-log view. Different symbols denote galaxies of different morphology and membership in the same manner as in Fig.3 . Distance error bars are marked by light horizontal lines. The straight line there corresponds to the uniform Hubble flow with the parameter of H 0 = 73 km/s/Mpc. The broken line shows the behavior of the running median with a window of 2 Mpc. Notwithstanding a significant scatter of observational data, the mean radial velocity variation with distance demonstrates the well-known effect of a Z-shaped wave that results from the infall of galaxies towards a local attractor. The characteristic infall velocity at the front side is about 200 km/s, and at the back side it amounts to about 700 km/s. Two dashed lines in Fig. 4 show the order of infall on the attractor with the mass of 0.5 · 10 14 and 2.0 · 10 14 M ⊙ , located at a distance of 15 Mpc from us, for the line of sight, crossing the center of the attractor. A comparison of these curves with the running median suggests that the mass of the hypothetical attractor is ∼ 2 · 10 14 M ⊙ . However, the distribution of galaxies in Fig. 1 does not reveal any prominent concentration of galaxies in the region of Coma I. In other words, what we have here is an unusual case of a Dark Attractor. The total virial mass of 8 groups from Table 5 is 3.5 · 10 13 M ⊙ . Adding to it the total mass of five triplets (0.3 · 10 13 M ⊙ ), 10 pairs (0.2 · 10 13 M ⊙ ) and single galaxies (∼ 0.7 · 10 13 M ⊙ ), we derive the total mass of the Coma I complex of about (4.7 · 10 13 M ⊙ ). This value is four times smaller than the expected mass to explain the infall amplitude in Fig. 4 .
As noted by , the total mass of the dark matter concentrated in the virial regions of groups and clusters corresponds to the average density Ω m = 0.08±0.02, which is three times lower than the global density of 0.28±0.03 (Spergel et al. 2007 ). An assumption that 2/3 of the amount of dark matter in the universe is located outside the virialized regions can be one of the explanations of this contradiction. Massive, but unvirialized filaments and walls of the large-scale structure may appear to be considerable reservoirs of dark matter as well as "lost" baryons (Fukugita & Peebles 2004) . It is quite likely that the region of Coma I is a fragment of such a massive dark filament, extending far to the north of the Virgo cluster.
Concluding remarks
The detection of galaxies or galaxy groups, moving with peculiar velocities of ∼ (500 −1000) km/s is a sophisticated observational task. Such motions in the low density regions, comparable in amplitude with virial velocities in clusters, probably arise from the continuing formation of elements of the large-scale structure, namely, filaments and walls.
Large peculiar motions in the Coma I cloud are not related with a high concentration of galaxies in this field. The observed relationship between the velocities and distances in the Coma I resembles the pattern of galaxy infall towards an invisible Dark Attractor. Such an attractor can be a dark filament (∼ 200 galaxies + dark matter), which extends to the north of the Virgo cluster. Behind this filament there is a large cosmic void, lying between the Virgo and Coma I clusters. It is possible that the presence of this void causes the three times greater infall amplitude at the far side of the filament in the Coma I compared to the front side. The observational resources for the investigations of motions in Coma I are far from being exhausted. The scatter of galaxies on the Hubble diagram (Fig. 4) is partly due to the low quality of the available HI data, used to determine the distances by the Tully-Fisher method. For example, according to the LEDA, the galaxy IC2992=Mrk757 has the HI line width of W 50 = 138 km/s, whereas according to the recent observations at the Arecibo, it amounts to only 46 km/s (R. Giovanelli, personal communication) . Within the SDSS survey (Abazajian et al. 2009 ) a large number of dwarf galaxies were detected in Coma I, in which the HI line widths have not yet been measured. Almost entire region of the Coma I is situated in the ALFALFA survey zone (Giovanelli et al. 2005) . New data from this survey can render the pattern of kinematics in the Coma I galaxies much more clear ‡.
One pessimistic deduction follows from the above. For the vast majority of galaxies the only distance estimates available as yet are their radial velocities. To account for non-Hubble motions of galaxies, and thereby improve the accuracy of kinematic distance measurement V /H o , various models correcting for the local galaxy infall towards the Virgo attractor and the Great Attractor in the Centaurus have been proposed (KraanKorteweg 1986 , Masters 2005 . Such models may, however, turn out to be too naive, not reflecting the true pattern of large-scale flows. igure 3. The distribution of 206 galaxies in the Coma I region on a larger scale. The squares mark the group members, the triangles -the members of triplets and pairs, the circles -single galaxies. The galaxies with bulges (T <3) are shown in gray. Eighteen brightest galaxies with m K < 8.0 m are marked by larger symbols. 
